A Gram-stain-positive, aerobic, non-endospore-forming organism, isolated from a coolant lubricant solution was studied for its taxonomic position. On the basis of 16S rRNA gene sequence similarity comparisons, strain KSS-154-50 T was grouped into the genus Cohnella, most closely related to Cohnella formosensis CC-ALFALFA-35 T (97.3 % 16S rRNA gene sequence similarity), Cohnella rhizosphaerae CSE-5610 T (97.1 %) and Cohnella nanjingensis D45 T (97.0 %); the 16S rRNA gene sequence similarity to other species of the genus Cohnella was <97.0 %. The fatty acid profile from whole cell hydrolysates was very similar to those reported for other species of the genus Cohnella and supported the allocation to the genus Cohnella. In the fatty acid profiles, iso-and anteiso-branched fatty acids were found as major compounds. The quinone system consisted predominantly of menaquinone MK-7. The polar lipid profile contained the major lipids diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and an unidentified phospholipid. The major polyamine is spermidine. The results of physiological and biochemical characterization allowed in addition a phenotypic differentiation of strain KSS-154-50 T from the three most closely related species. Hence, strain KSS-154-50 T represents a novel species of the genus Cohnella, for which the name Cohnella lubricantis sp. nov. is proposed. The type strain is KSS-154-50 T (=LMG 29763 T =CCM 8707 T ).
The genus Cohnella was proposed for a homogeneous group of endospore-forming Gram-positive-staining bacteria within the family Paenibacillaceae [1] . Since then the genus description has been emended twice, once by García-Fraile et al. [2] and once by Khianngam et al. [3] . Members of genus Cohnella can be clearly differentiated from those of the genus Paenibacillus on the basis of 16S rRNA gene sequence analysis, the polar lipid patterns and also the fatty acid compositions. Menaquinone MK-7 is the major quinone and as major fatty acids, iso-C 16 : 0 , anteiso-C 15 : 0 and C 16 : 0 are most predominant. The polar lipid profile consists of diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine [1] . In addition, lysylphosphatidylglycerol and several unknown phospholipids, unknown aminophospholipids and unknown glycolipids might be present [2] .
At the time of writing, the genus Cohnella was composed of 27 species with validly published names: Cohnella hongkongensis and Cohnella thermotolerans [1] , Cohnella laeviribosi [4] , Cohnella panacarvi [5] , Cohnella phaseoli [2] , Cohnella damuensis [6] , Cohnella fontinalis [7] , Cohnella ginsengisoli and Cohnella yongneupensis [8] , Cohnella luojiensis [9] , Cohnella terrae and Cohnella xylanilytica [10] , Cohnella thailandensis [3] , Cohnella cellulosilytica [11] , Cohnella soli and Cohnella suwonensis [12] , Cohnella boryungensis [13] , Cohnella arctica [14] , Cohnella formosensis [15] , Cohnella lupini [16] , Cohnella ferri [17] , Cohnella nanjingensis [18] , Cohnella rhizosphaerae [19] , Cohnella collisoli [20] and Cohnella saccharovorans [21] , as well as 'Cohnella plataginis' [22] , 'Cohnella humi' [23] and 'Cohnella capsici' [24] for which the names are not yet validated. The majority of these species have been isolated from different soils [5, 8-10, 12-14, 18, 20, 21, 23] and the rhizosphere of plants [15, 19, 24] or from endophytic compartments or root nodules [2, 16] .
In 2015, a Gram-stain-positive organism was isolated from a coolant lubricant solution. The bacterium was subcultivated on tryptone soy agar (TSA; Oxoid), at 28 C for 24 h. Gram-staining was performed as described previously by Gerhardt et al. [25] . Cell morphological traits were observed under a Zeiss light microscope at a magnification of Â1000, using cells that had been grown for 3 days at 28 C on TSA (Oxoid).
An EzTaxon-e search was applied for a first identification [26] . Thereafter, detailed phylogenetic analysis was performed in ARB release 5.2 [27] in the 'All-Species Living Tree' Project LTP [28] database release s123 (November 2015). Sequences not included in the database were aligned with SINA (v1.2.9 [29] ) according to the SILVA seed alignment (www.arb-silva.de; [30] ) and implemented into the LTPs database. The alignment was checked manually based on secondary structure information. Pairwise sequence similarities were calculated in ARB without the use of an evolutionary substitution model. Phylogenetic trees were calculated by three methods, maximumlikelihood using RAxML v7.04 [31] with GTR-GAMMA and rapid bootstrap analysis and PhyML (without bootstrap analysis), neighbour-joining (ARB Neighbour-joining) with the Jukes-Cantor correction [32] , and maximum-parsimony using DNAPARS v. 3.6 [33] . Phylogenetic trees were calculated with 100 resamplings (bootstrap analysis; [34] ) and were based on 16S rRNA gene sequences between positions 98 to 1423 nt (according to Escherichia coli numbering, [35] ). The phylogenetic trees were checked for consistency, and nodes which were conserved in the maximum-parsimony and maximumlikelihood tree were marked by filled circles in the RAxML tree ( Fig. 1 ). The sequenced 16S rRNA gene sequence of strain KSS-154-50 T was a continuous stretch of 1467 unambiguous nucleotides spanning E. coli sequence positions between 46 to 1504 (E. coli numbering, [35] ). EzTaxon-e analysis showed that strain KSS-154-50 T shared the highest 16S rRNA gene sequence similarity with the type strains of species of the genus Cohnella. Pairwise sequence similarity analysis in ARB showed that strain KSS-154-50 T shared 92.8 to 97.1 % 16S rRNA gene sequence similarity with type strains of species of the genus Cohnella. The novel strain showed highest sequence similarity to the 16S rRNA gene sequence of the type strains of C. formosensis (97.3 % 16S rRNA gene sequence similarity), C. rhizosphaerae (97.1 %) and C. nanjingensis (97 %). 16S rRNA gene sequence similarities to type strains of all other species of the genus Cohnella were below 97 %. Phylogenetic trees clearly indicated that strain KSS-154-50 T is placed within the monophyletic cluster of the genus Cohnella ( Fig. 1 ). Within the genus, the novel strain was clustered with the type strains of C. formosensis and C. thailandensis by maximumlikelihood-based phylogenetic analysis. The clustering was supported by high bootstrap values in the maximum-likelihood tree ( Fig. 1 ). In other treeing methods, the novel strain clustered partially also with the type strain of Cohnella nanjingensis. This clustering, however, was not supported by high bootstrap values.
Polyamines, quinones and polar lipids were extracted from biomass that had been grown in tryptic soy broth (TSB; Oxoid) at 37 C. Biomass subjected to polyamine analysis was harvested at the late exponential growth phase as recommended by Busse and Auling [36] whereas quinones and polar lipids were extracted from cells harvested at the stationary growth phase. Extraction of polyamines was carried out as described by Busse and Auling [36] applying HPLC conditions reported by Busse et al. [37] . For extraction and analyses of quinones and polar lipids, the integrated procedure reported by Tindall [38, 39] and Altenburger et al. [40] was applied. HPLC equipment used was reported by Stolz et al. [41] . The polyamine pattern of strain KSS-154-50 T consisted of 14.5 µmol (g dry weight) À1 of spermidine and traces of spermine, putrescine, caderverine and 1, 3-diaminopropane [each <0.12 µmol (g dry weight) À1 ]. The quinone system contains menaquinones MK-7 (93.2 %) and MK-8 (6.8 %). The presence of meso-diaminopimelic acid in strain KSS-154-50 T was analysed according to Schumann [42] , applying the method specific for extraction of diaminopimelic acid only. meso-Diaminopimelic acid was unambiguously identified in the extract of strain KSS-154-50 T which is in line with other species of the genus Cohnella. Major polar lipids were diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and unidentified phospholipid PL1 (Fig. 2) ; furthermore, moderate to minor amounts of two unidentified aminophospholipids (APL1, 2), one unidentified glycolipid (GL1) and an unidentified polar lipid (L1) only detectable after staining for total lipids were also present. The quinone system is well in line with characteristics of other species of the genus Cohnella. Also the major lipids diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and unidentified phospholipid PL1 (corresponding to PL2 in C. nanjingensis and C. thermotolerans) and the minor lipid APL2 (corresponding to PN4 in C. thermotolerans) have been reported in species of the genus including the next phylogenetic relative C. nanjingensis, and the type species of the genus, C. thermotolerans [1, 18] . On the other hand, no glycolipid has been reported in any species of the genus Cohnella showing a chromatographic motility similar to GL1, and the absence of aminophospholipids in strain KSS-154-50 T showing chromatographic motilities similar to lysyl-phosphatidylglycerol and PN2 detected in C. thermotolerans and C. nanjingensis are other clearly distinguishing traits.
Fatty acid analysis was performed as described previously by K€ ampfer and Kroppenstedt [43] using a HP-6890 gas chromatograph, Sherlock MIDI software version 2.11, and a TSBA peak naming table version 4.1. Strains were cultivated on R2A agar at 28 C for 48 h prior to extraction. The fatty acid profile of strain KSS-154-50 T comprised mainly isoand anteiso-branched fatty acids, and was similar to those of the most closely related species of the genus Cohnella. The detailed fatty acid profile obtained from cells grown on R2A-medium after incubation for 48 h at 28 C is shown in Table 1 .
Strain KSS-154-50 T grew well on nutrient agar, TSA and R2A agar (all Oxoid), Columbia agar supplemented with 5 % sheep blood and 3.3xPYE agar at 28 C after 48 h; no haemolysis was observed on blood agar. No growth was observed on MacConkey agar. Temperature-dependent growth was tested on nutrient agar at 4, 10, 15, 20, 25, 28, 30, 36, 45, 50 and 55 C. The strain grew well in a temperature range from 20 to 45 C; no growth was observed at 15 C or below, and at 50 C or above. In the S.I.M test, no production of H 2 S or indole was observed but motility was indicated by diffuse turbidity around the inoculation channel. Salinity-dependent growth was tested in TS broth (Oxoid) by the addition of 1, 2 and 3 % (w/v) NaCl. Strain KSS-154-50 T grew only without additional NaCl. The pH range for growth (tested in TS broth adjusted to pH 4.5 to 12.5) ranged from pH 5.5 to 6.5. No growth was observed at pH 4.5 and pH 7.0. The results of physiological characterization, performed using methods described previously [44, 45] , are given in Table 2 and in the species description. After 72 h of incubation at 25 C, strain KSS-154-50 T was not able to produce acids from any sugars or sugar-related compounds, and was unable to utilize several of them as sole sources of carbon. A distinct physiological and biochemical profile allowed differentiation of the strain from the type strains of the two most closely related species.
Phylogenetic data based on the 16S rRNA gene sequence suggest taxonomic placement of strain KSS-154-50 T in the genus Cohnella, and the quinone system as well as the fatty acid profile are in accordance with this assignment. On the other hand, the polar lipid profile clearly distinguishes strain KSS-154-50 T from other species of the genus. For further genotypic analysis, high molecular weight genomic DNA was extracted as described by Pitcher et al. [46] and DNA-DNA hybridization experiments were performed with strain KSS-154-50 T and Cohnella nanjingensis DSM 28246 T using the method of Ziemke et al. [47] (except that for nick translation, 2 µg of DNA were labelled during 3 h of incubation at 15 C). Strain KSS-154-50 T showed moderate to low DNA-DNA relatedness to Cohnella nanjingensis DSM 28246 T (58.6%, reciprocal 39.8%). DNA-DNA hybridization analysis to other moderately related type strains of species of the genus Cohnella were not performed, because the 16S rRNA gene sequence similarities were <97.3 %. This level of sequence similarity is below the value for which the maximum probability of error is 0.01 % [48] . Chun et al. [49] recently recommended a threshold of 98.65 %. Cohnella terrae MX21-2 T (FJ001842) Fig. 1 . Maximum-likelihood tree showing the phylogenetic relationship of strain KSS-154-50 T within the genus Cohnella. The tree was generated in ARB using RAxML (GTR-GAMMA, Rapid Bootstrap analysis) and is based on 16S rRNA gene sequences between gene termini 98 to 1423 nt (E. coli numbering, [35] ). Numbers at branch nodes refer to bootstrap values >70 % (100 replicates). Filled circles mark nodes also present in the maximum-parismony tree; larger circles represent those with high bootstrap values (>70 %). Saccharibacillus kuerlensis HR1 T and Saccharibacillus sacchari GR21 T were used as outgroups. Bar, 0.10 substitutions per nucleotide sequence position. Cells are Gram-stain-positive, strictly aerobic rods (0.8-1.0 µm in diameter, 2.0-3.0 µm in length), and non-motile. Oval endospores were produced. Colonies grown on R2A agar are circular, convex and beige. The optimal temperature for growth is 28 C; growth occurs at 20-45 C but not at 15 C and 50 C. The optimal pH for growth in TS broth is pH 6.5, and growth occurs in TS broth containing no additional NaCl. The test for catalase activity is negative, but oxidase activity is weakly positive. Tests for urease, gelatinase, arginine dihydrolase, lysine decarboxylase, ornithine decarboxylase, tryptophan deaminase and citrate utilization are negative. Starch, casein and gelatin are not hydrolysed. Indole production, H 2 S formation, DNase, and the Voges-Proskauer reaction are also negative. Acid formation from sugars could not be observed with the following compounds: D-glucose, D-xylose, lactose, sucrose, D-mannitol, dulcitol, salicin, D-adonitol, i-inositol, D-sorbitol, L-arabinose, raffinose, L-rhamnose, maltose, trehalose, cellobiose, erythritol, melibiose and D-arabitol. Utilization of N-acetyl-D-glucosamine, L-arabinose, arbutin, cellobiose, D-fructose, D-glucose, D-galactose, maltose, Lrhamnose, ribose, sucrose, D-xylose, D-maltitol, Dmannitol, gluconate, myo-inositol, D-mannose, melibiose, salicin, trehalose, D-sorbitol, malate, pyruvate, putrescine, acetate, propionate, cis-aconitate, trans-aconitate, adipate, 4-aminobutyrate, azelate, citrate, itaconate, 2-oxoglutarate, alanine, histidine, serine and mesaconate is negative. The quinone system contains predominantly menaquinone MK-7 and less amounts of MK-6. In the polar lipid profile, major polar lipids are diphosphatidylglycerol, phosphatidylglycerol, phosphatidylethanolamine and unidentified phospholipid PL1. In addition, moderate to minor amounts of two unidentified aminophospholipids (APL1, 2), one unidentified glycolipid (GL1) and an unidentified polar lipid (L1) only detectable after staining for total lipids are present. Lysyl-phosphatidylglycerol is absent. Major fatty acids are anteiso-C 15 : 0 , iso-C 16 : 0 , C 16 : 0 and iso-C 15 : 0 . The polyamine pattern contains the major compound spermidine.
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The type strain KSS-154-50 T (=LMG 29763 T =CCM 8707 T ) was isolated from a coolant lubricant solution.
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